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Abstract of EP1134158 

A bicycle shift control device (105) is provided 
which operates a shifting mechanism via a shift 
control cable (1 04), wherein the shift control 
device includes a control body (170) rotatable 
about an axis (X) for controlling the shift control 
cable (104), an operating body (220,130) having 
an abutment in a position spaced apart from the 
control body (170) and which is coupled to the 
shift control device (105) for displacement 
between a home position and a shift position, a 
transmission (150,160) including a plurality of 
ratchet teeth (172,173) which converts the 
displacement of the operating body (220,130) 
from the home position to the shift position into a 
rotational displacement of the control body (170), 
and an interface member (202,131) movably 
mounted relative to the operating body (220,130). 
The interface member (202,131) has an 
operating force receiving surface(203,132) and 
an operating force applying surface (204), 
wherein the operating force receiving surface 
(203,132) is adapted to receive an operating 
force from the rider, and wherein the operating 
force applying surface applies the operating force 
to the abutment of the operating body (220,130) 
for moving the operating body (220,1 30) from the 
home position to the shift position. 
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(57) A bicycle shift control device (105) is provided 
which operates a shifting mechanism via a shift control 
cable (1 04), wherein the shift control device includes a 
control body (1 70) rotatable about an axis (X) for con- 
trolling the shift control cable (104), an operating body 
(220, 1 30) having an abutment in a position spaced apart 
from the control body (1 70) and which is coupled to the 
shift control device (105) for displacement between a 
home position and a shift position, a transmission 
(150,160) including a plurality of ratchet teeth (172,173) 
which converts the displacement of the operating body 



(220,130) from the home position to the shift position 
into a rotational displacement of the control body (1 70), 
and an interface member (202,131) movably mounted 
relative to the operating body (220,130). The interface 
member (202,131) has an operating force receiving sur- 
face(203,132) and an operating force applying surface 
(204), wherein the operating force receiving surface 
(203,132) is adapted to receive an operating force from 
the rider, and wherein the operating force applying sur- 
face applies the operating force to the abutment of the 
operating body (220, 1 30) for moving the operating body 
(220,130) from the home position to the shift position. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention is directed to a bicycle 
shift control device which operates a shifting mecha- 
nism via a shift control cable, and specifically concerns 
a device in which a take-up body that takes up the shift 
control cable is caused to rotate in the take-up direction 
by means of a first shift lever which freely returns to a 
home position, and is caused to rotate in the pay-out 
direction by means of a second shift lever which freely 
returns to a separate home position. 
[0002] A bicycle shift control device of the type noted 
above for operating a shifting mechanism via a shift con- 
trol cable is disclosed in U.S. Patent No. 5,921 ,138. The 
shift control device includes a control body for mounting 
to a bicycle in close proximity to a handlebar for control- 
ling a pulling and releasing of the shift control cable. A 
first lever is mounted to the control body for movement 
which causes the control body to effect pulling of the 
shift control cable, and a second lever is mounted to the 
control body for movement which causes the control 
body to effect releasing of the shift control cable. One 
lever is pivotally coupled to the control body, and the 
other lever is coupled for linear movement relative to the 
control body. The lever structured for linear movement 
is coupled to a transmission mechanism for operating 
the control body in such a way that very little linear 
movement is needed to operate the control body. The 
transmission mechanism includes a plurality of ratchet 
teeth disposed in a common plane, wherein the path of 
movement of the linear operating body is parallel to the 
plane of the ratchet teeth. 

[0003] Since the linearly moving lever moves in a di- 
rection perpendicular to the handlebar, for optimum op- 
eration the rider must position his or her thumb directly 
in front of the linearly operating lever and press the lever 
in the direction perpendicular to the handlebar. Howev- 
er, during competitive riding the rider usually does not 
want to worry about having to precisely position the 
thumb to operate the shifting device. Thus, it is desirable 
to have a shift control device of the kind noted above 
wherein the rider does not have to precisely position the 
thumb in front of the linearly operating leverfor optimum 
operation. 

SUMMARY OF THE INVENTION 

[0004] The present invention is directed to a bicycle 
shift control device which allows the shifting operation 
to be performed without requiring precision placement 
of the rider's hand. In accordance with a first aspect of 
the present invention there is provided, a bicycle shift 
control device which operates a shifting mechanism via 
a shift control cable, wherein the shift control device in- 
cludes a control body rotatable about an axis for con- 
trolling the shift control cable, an operating body having 



an abutment in a position spaced apart from the control 
body and which is coupled to the shift control device for 
displacement between a home position and a shift po- 
sition, a transmission, including a plurality of ratchet 
5 teeth which converts the displacement of the operating 
body from the home position to the shift position into a 
rotational displacement of the control body, and an in- 
terface member movably mounted relative to the oper- 
ating body. The interface member has an operating 
force receiving surface and an operating force applying 
surface, wherein the operating force receiving surface 
is adapted to receive an operating force from the rider, 
and wherein the operating surface applying surface ap- 
plies the operating force to the abutment of the operating 
body for moving the operating body from the home po- 
sition to the shift position. 

[0005] In accordance with a second aspect of the 
present invention there is provided a bicycle shifter con- 
trol device which operates a shifting mechanism via a 
shift control cable, the shift control device comprising: a 
control body rotatable about an axis for controlling the 
shift control cable ; a linear operating body which forms 
an abutment in a position spaced apart from the control 
body and which is coupled to the shift control device for 
linear displacement between a first home position and 
a first shift position; an interface member movably 
mounted relative to the linear operating body and having 
a first finger contact and an operating force applying sur- 
face, wherein the operating force applying surface ap- 
plies the operating force to the abutment of the linear 
operating body for moving the linear operating body 
from the first home position to the first shift position; a 
second operating body which forms a second finger 
contact part in a position spaced apart from the control 
body and which is coupled to the operating device for 
displacement between a second home position and a 
second shift position; afirsttransmission which converts 
the linear displacement of the linear operating body from 
the first home position to the first shift position into a 
rotational displacement of the control body, wherein the 
firsttransmission includes a plurality of ratchet teeth dis- 
posed in a ratchet teeth plane;a second transmission 
which converts the displacement of the second operat- 
ing body from the second home position to the second 
shift position into a rotational displacement of the control 
body; and 

wherein a path of movement of the linear operating body 
is substantially parallel to the ratchet teeth plane. 



[0006] 

Fig. 1 is a top view of a particular embodiment of a 
shift control device according to the present inven- 
tion attached to a handlebar; 
Fig. 2 is a front view of the shift control device; 
Fig. 3 is an exploded view of the shift control device; 
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Fig. 4 is a cross sectional view of the shift control 
device in an inoperative state; 
Fig. 5 is a cross sectional view of the shift control 
device showing the linearly operating body in an op- 
erating position; 

Fig. 6 is a detailed bottom view of the linearly oper- 
ating body in a home position; and 
Fig. 7 is a detailed bottom view of the linearly oper- 
ating body in an operating position. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0007] Figs. 1 -7 are various views of a particular em- 
bodiment of a shift control device 105 according to the 
present invention. As shown in those Figures, shift con- 
trol device 105 is constructed for pulling and releasing 
a shift control cable 104, and it includes a mounting 
bracket 103 with an annular mounting sleeve 103A 
which fits around a handlebar 1 01 to fasten bracket 1 03 
to handlebar 101 in a known manner. An arm-shaped 
linearly sliding operating body 220 (Figs. 4-7) of shift 
control device 1 05 is slidingly mounted to an intermedi- 
ate bracket 227 attached to mounting bracket 103 
through a screw 228. Sliding operating body 220 is lo- 
cated below handlebar 101 and terminates at an end 
201 forming an abutment. An interface member in the 
form of an operating tab 202 with an operating force re- 
ceiving surface 203, an operating force applying surface 
204 and parallel spaced mounting ears 206 and 208 is 
pivotably coupled to corresponding parallel spaced 
mounting ears 21 0 and 21 2 on intermediate bracket 227 
through a pivot shaft 21 6 and a C-clip 217, wherein pivot 
shaft 21 6 extends through openings 222, 224, 226 and 
228 in mounting ears 206, 208, 210 and 212, respec- 
tively. A decorative cap 232 (Figs. 1 and 2) having the 
same general structure as operating tab 202 also may 
be pivotably mounted to mounting ears 21 0 and 212 on 
intermediate bracket 227 or may be otherwise placed 
over operating tab 202 in order to vary the shape or in- 
clination of the surface that is operated by the thumb. 
[0008] A pivoting operating body 1 30 of the shift con- 
trol device 105 also extends below the handlebar 101 . 
A finger contacting part 132 of operating body 130, in 
theform of a button, is disposed beneath and to the right 
of operating tab 202. As a result, operation of both op- 
erating bodies is possible with the thumb of the hand 
gripping the handlebar 101 . 

[0009] As is shown in Fig. 3, shift control device 105 
includes a pawl support plate 1 06 with a supporting shaft 
1 08 and a pivot pin 1 52. all of which are rigidly fastened 
to bracket 103 by means of an attachment bolt 107, a 
washer 1 07a and a nut 1 09. A control body in the form 
of a take-up body 1 70 is rotatably mounted around sup- 
porting shaft 108. A first ratchet mechanism 150, used 
as a first transmission means, transmits the displace- 
ment of sliding 220 to the take-up body 1 70 to cause the 
rotation of the take-up body 1 70 in one direction, and a 
second ratchet mechanism 160, used as a second 



transmission means, transmits the displacement of piv- 
oting operating body 130 to the take-up body 170 to 
cause the rotation of the take-up body 1 70 in the other 
direction. In this embodiment, displacement of pivoting 
5 operating body 130 causes the take-up body 170 to pull 
on cable 104, and displacement of sliding operating 
body 220 causes the take-up body 1 70 to release cable 
104. 

[001 0] The take-up body 1 70 is equipped with a drum 
10 part 169 which is constructed so that the shift control 
cable 1 04 from a shifting mechanism (not shown) on the 
front or rear of the bicycle is taken up along a wire groove 
1 74. By rotating in the forward direction or reverse di- 
rection with respect to the supporting shaft 108, the 
15 take-up body 1 70 takes up or pays out the shift control 
cable 1 04. Take-up body 1 70 is coupled to a drive plate 
171 for integral rotation therewith. As shown in Figs. 6 
and 7, drive plate 1 71 includes a plurality of drive teeth 
1 73 and a plurality of position retaining teeth 1 72 . all of 
20 which are disposed in a common plane T as illustrated 
in Figs 4 and 5. 

[0011] Sliding operating body 220 includes a pawl 
pushing roller 250 rotatably mounted between roller 
support ears 254 and 256 disposed at a pawl operating 
25 end 258 of sliding operating body 220 through a pivot 
shaft 260 and a C-clip 270, wherein pivot shaft 260 ex- 
tends through openings 264 and 266 in mounting ears 
254 and 256, respectively. Sliding operating body 220 
is slidingly mounted to intermediate bracket 227 be- 
so tween a release plate 274, slide shims 276 and 278, and 
a release plate bushing 280, all of which are mounted 
to intermediate bracket 227 through bolts 282 (only one 
such bolt is shown in Fig. 3) that extend through open- 
ings 284, 286, 288 and 290 in release plate 274, slide 
35 shims 276 and 278 and release plate bushing 280, re- 
spectively, and through two pairs of opposed openings 
292 (only two such openings are shown in Fig. 3) in in- 
termediate bracket 227. Sliding operating body 220 also 
includes an elongated opening 294 for accommodating 
40 bolts 282 so that bolts 282 do not interfere with the slid- 
ing operation of sliding operating body 220. 
[0012] Release plate 274 includes a spring coupling 
abutment 298. One end of a return spring 300 is at- 
tached to spring coupling abutment 298 ; and the other 
45 end of return spring 300 is attached to mounting ear256 
in sliding operating body 220 through an opening 304. 
Return spring 300 biases sliding operating body 220 to- 
ward a home position HP1 shown in Figs. 4 and 6. 
[0013] The first ratchet mechanism 150 comprises a 
50 first pawl 151 that is rotatably attached to pivot pin 152 
extending from pawl support plate 106, the plurality of 
position retaining teeth 1 72 which are formed on the out- 
er circumferential surface of the drive plate 1 71 , and a 
spring 153 which drives the first pawl 151 clockwise (in 
55 Figs. 6 and 7) in the direction of engagement with posi- 
tion retaining teeth 172. First pawl 151 includes pawl tips 
151 A and 151 B for engaging position retaining teeth 172 
and a pawl operating part 1 51 C for engaging pawl push- 
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ing roller 250 on sliding operating member 220. The op- 
eration of first ratchet mechanism 1 50 is the same as in 
the shift control device disclosed in US 5,921,138, in- 
corporated herein by reference, so a detailed descrip- 
tion of its operation shall be omitted. The path of motion 
of sliding operating body 220 is substantially parallel to 
the ratchet teeth plane T. 

[0014] The pivoting operating body 130 is equipped 
with a second arm part 131 , the second finger contact 
part 132 which is formed on the tip of the second arm 
part 131 in order to allow finger operation, and a pawl 
supporting part 133. A spring 1 11 is connected between 
washer 107A and pawl supporting part 133 for biasing 
pivoting operating body 130, and hence finger contact- 
ing part 132, to the home position HP2 shown in Figure 
4. The path of motion of pivoting operating body 130 is 
substantially parallel to the ratchet teeth plane T 
[0015] The second ratchet mechanism 160 compris- 
es a second pawl 1 61 that is rotatably attached to a pivot 
pin 162 extending from pawl supporting part 133, the 
plurality of drive teeth 173 formed on the outer circum- 
ferential surface of the drive plate 1 71 , and a spring 1 63 
which biases the second pawl 161 clockwise (in Figs. 6 
and 7) in the direction of engagement with drive teeth 
173. When pivoting operating body 130 is in the home 
position HP2 shown in Figs. 4 and 5, a tip 1 61 A of pawl 
161 rests on a ledge 227D of intermediate bracket 227, 
thus uncoupling pawl 1 61 from drive plate 1 72. The op- 
eration of second ratchet mechanism 160 also is the 
same as the shift control device disclosed in US 
5,921 ,138, so a detailed description of its operation shall 
be omitted. 

[0016] Because sliding operating body 220 operates 
pawl 151 by pressing pawl pressing roller 250 against 
pawl operating part 151C, very little movement (e.g., 9 
millimeters) is required to operate pawl 151 . Operating 
force receiving surface 203 of operating tab 202 is in- 
clined relative to a horizontal axis H which, in this em- 
bodiment, is parallel to ratchet teeth plane T. Thus, op- 
erating tab 202 will pivot counterclockwise as shown in 
Figs. 4 and 5 even if the rider's thumb applies a vertically 
downward force. As a result of the small movement re- 
quired to operate pawl 151 and the inclined nature of 
operating tab 202, operating tab 202 may operate slid- 
ing operating body 220 without requiring the rider to 
press perpendicularto the handlebar and without preci- 
sion placement of the rider's thumb. Indeed, sliding op- 
erating body 220 could be operated even by a down- 
ward sliding motion of the thumb across the front face 
of shift control device 1 05. 

[001 7] While the above is a description of various em- 
bodiments of the present invention, further modifica- 
tions may be employed without departing from the spirit 
and scope of the present invention. For example, oper- 
ating body 220 may cause take-up body 170 to rotate 
in the cable pay out direction, and operating body 130 
may cause take-up body 1 70 to rotate in the cable take- 
up direction. If desired, operating body 220 may be con- 



structed for pivoting displacement, and operating body 
130 may be constructed for sliding displacement with 
the operating tab 202 described above. Both operating 
bodies 220 and 130 may be sliding operating bodies, 

5 each with their own operating tab. While the path of 
movement of sliding operating body 220 in the above 
embodiment is substantially parallel to the plane of the 
ratchet teeth T. the path may vary, for example, by plus 
or minus thirty degrees. 

10 [0018] Thus, the scope of the invention should not be 
limited by the specific structures disclosed. Instead, the 
true scope of the invention should be determined by the 
following claims. Of course, although labeling symbols 
are used in the claims in order to facilitate reference to 

15 the figures, the present invention is not intended to be 
limited to the constructions in the appended figures by 
such labeling. 



1 . A bicycle shift control device (1 05) which operates 
a shifting mechanism via a shift control cable (104), 
the shift control device comprising: 

25 

a control body (1 70) rotatable about an axis (X) 
for controlling the shift control cable (1 04); 
an operating body (220,130) having an abut- 
ment in a position spaced apartfrom the control 
30 body (170) and which is coupled to the shift 

control device (1 05) for displacement between 
a home position and a shift position; 
a transmission (150,160) which converts the 
displacement of the operating body (220,130) 
35 from the home position to the shift position into 

a rotational displacement of the control body 
(1 70), wherein the transmission includes a plu- 
rality of ratchet teeth (172, 173); and 
an interface member (202, 131) movably 
40 mounted relative to the operating body (220, 

130) and having an operating force receiving 
surface (203, 132) and an operating force ap- 
plying surface (204), wherein the operating 
force receiving surface (203, 1 32) is adapted to 
45 receive an operating force from a rider, and 

wherein the operating force applying surface 
(204) applies the operating force to the abut- 
ment of the operating body (220,130) for mov- 
ing the operating body (220,1 30) from the home 
50 position to the shift position. 

2. A bicycle shifter control device (105) which oper- 
ates a shifting mechanism via a shift control cable 
(104), the shift control device (105) comprising: 

55 

a control body (1 70) rotatable about an axis (X) 
for controlling the shift control cable (1 04); 
a linear operating body (220) which forms an 



20 Claims 



35 



40 



45 



50 



4 



7 



EP 1 134 158 A2 



8 



abutment in a position spaced apart from the 
control body (170) and which is coupled to the 
shift control device (105) for linear displace- 
ment between a first home position and a first 
shift position; 



5 



coupled to the mounting member (1 01 ). 



an interface member (202) movably mounted 
relative to the linear operating body (220) and 
having a first finger contact and an operating 
force applying surface (203), wherein the oper- 
ating force applying surface applies the operat- 10 
ing force to the abutment of the linear operating 
body (220) for moving the linear operating body 
from the first home position to the first shift po- 
sition; 

a second operating body (130) which forms a 15 
second finger contact part in a position spaced 
apart from the control body (1 70) and which is 
coupled to the operating device (105) for dis- 
placement between a second home position 
and a second shift position; 20 
a first transmission (150) which converts the lin- 
ear displacement of the linear operating body 
(220) from the first home position to the first 
shift position into a rotational displacement of 
the control body (1 70), wherein the first trans- 25 
mission includes a plurality of ratchet teeth 
(173) disposed in a ratchet teeth plane (T); 
a second transmission (160) which converts 
the displacement of the second operating body 
(1 30) from the second home position to the sec- 30 
ond shift position into a rotational displacement 
of the control body (1 70); and 
wherein a path of movement of the linear oper- 
ating body (220) is substantially parallel to the 
ratchet teeth plane (T). 35 

3. The device according to claim 1 or claim 2 wherein 
the operating force receiving surface (203) is in- 
clined relative to a horizontal axis (X). 



4. The device according to any preceding claim 
wherein the plurality of ratchet teeth (173) are dis- 
posed in a ratchet teeth plane (T), and wherein the 
horizontal axis is parallel to the ratchet teeth plane 



5. The device according to any preceding claim 
wherein the operating body (220, 130) is movably 
retained to a mounting member (101), and wherein 

the interface member (202) is coupled to the mount- 50 
ing member (1 01). 

6. The device according to any preceding claim 
wherein the operating body (220) moves linearly 
between the home position and the shift position. 55 

7. The device according to any preceding claim 
wherein the interface member (202) is pivotably 
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